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EXPERTEITS IN FAST DPRILLING IN
THE TOYMAZAFEFT' OTL FIELD

- F. I. Buyerkeviskiy

The Party and the Government have decided to increase tho producticn
of oi) ln ihe Bagt. To oaxxry out their declsicn sucseasfully 1t is
nedessary to inorecse the mmber of operating driils, eml to eccelerate
the dpoed of woll drilling.

Drill spexators of the Tuymazensft' undersiood the Importence of this
requirement ard developed lerge-scelo competiticn for drillinrg wells m r>
rapidly.

The ovoss sentirn of tho gtrusture in Tuymaze shows that limsatone e:d
. @Qolomito make up frem 75 tc 80 percent. f tho formations. with the exsaption
of ¢ amall port of tho upper layers compoged of saafdistone, olay, gyrewn,
apd anhydrite.

Gonerally, the :ncks were very solid and hard, and driiling speels i
this vexion were compuratively lov For instance, in 1941 tho rocord
cmteroial opsed for votary dvilling was 180 meters per drill per month
in wlls suwnk accomling to tive folleoving standards: 12-inch lead-in
casing, 250 meters long; 6-inch nperating-column casing; over-ell depth
1,150 metors :

In 2943-4%, the commorcinl speeé inorcased to 255 meters per dr{ll por
moath {workicg in cartonifercus formatfona), when the Tuymaca enterpries
reccived ofditicnal aquipent crd tochniciens Trom  the southern regiom.

n June 1944, Foreman Kupriymov, drilling Well 62 with an cbaclete
turbino 4rill and using pumps driven with internsl combuaticn engines uni
a steom ongine winoh, achieved the reccrd driiling speed «f 532 uaters
por dv1il per wonth, working through a carbonfferous formatlor. The
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.« Droblem of speed Becoms particularly actute when Devonian formations werc
onco .

e In Tuymaza, the Devonian deposite are located at & depth of 1,650~
i 1,800 meters; a cross section of the strubture shova up to 70 percent
: ‘ 841t0ified xooks, which are solid end hevd (Myschlovskiye amd Pedolekiye
formations, lower strata of the Tulslkiy anl upper strate of Twreyskiy
layers, oto. ).

tells ave drilled through Devonian formetioma eccoxding to the followirg
standods: A 12-inch lead-in casing, sunk to a dopth of 250 meters,” -
followod by . 6-imch tubing which reaphss the oil-bearing layoer at a
depth verying from 1,650 to 1,800 motews aro used. Sometimos 10-inch
caging anl O-inch tubing are used, although not frequantly.

Drilling through Dovonlan formations started in Tuymeze sbout the
ond of 1944 and Quring the next 3 yoars the following average ard mecord
commerciel spsods were reached.

The firet test well (100) drilled through the Devonian Pormation
wes corpilsted ‘in May 19hL Ly Foreman Tripol'skiy at a cummercial speod
of 265 maters per 4rill, the standerd being 150 metera per d.r:ill.

Tn 1945 the averngs commsroisl speed in Devonien-formation L v L
driliing wes 198 meters per drill and the reccxd was 405 meters per . R
4r111 {Uell 1,237, Foreman Rupeiyanov).

In 1046 the average comarciel aspood wae 269 moters per drill amd -
the yevord, 467 meters per driil (Well 412, Foreman Furriyanov).

A rodisal change in drflling speed was brought about in 1947, when,
f£ollowing on appeal male by the loaling drillers of Tuymeza, & ctrong
fupetus wae given to the giest for higher drilling spesis.

I oxder to inoredae who drilling spesd in Thysaze, smpbasis wvas
upon two points: first, on the Improvement emi tho expansion
soops of rotery drill operution by incorporeting individual
‘and, secomd, on the rational stuly anl application

v On 16 June 1947, a mized crew, composed of Komscmol members ard

others unier Foreman Alekseyev, comploted the drillinz of Weli 13%;
atamdatlﬁmtprsmmu,uamgammwdrm. '

ST e ' » the crev of Foremn.lst Clags Balabemov, completod

A 4he Gr#124ng of Well 132 at a speed of 512 meters pex drill.

g
B
£

Tn August, Foreman Kmitov's crew campleted Well 621 et a speed
of 360 meters per 4rill, the stanimmi speed for 1947 hoing 310 wmetors
per 8111 pex* ponth. :

Table 1 shows the charasteristics of the wells apd their basic
equipmnt.
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Table 1

Woll 13% . Well 132
Forexan Foreman
Alekseyov Balabanov

80
VI

2, Type
c-350 °
Taual type
throngh
wirch

1,160 m, 6-1n 5-tn
B, 5-1n (nev)
nsw

) 1l vere equipped with al) the necessary control end measuring
- ALl wella were Grilled with domeotic Dits uoed by tho Factory
4mgni Stalin, Types ZI8.7 exd LIB-8, size 11 3/4 irches anl by the

© Vexkhne-Serginekoye Daotery, Gypes ZT and 78, aize 9 3/b incher aml -

58 7% ond 2%, elxe 11 3/h tnches.

Techntoal anl yrodustlicn date on this work eve chewz in Fuble 2.

Tadle 2

Infezes ¥ell 134 Well 132

Dupth of 1,618 1,768
“wit ) ’

103.5

512
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yeli 13k Well 132 Well 64

1.5 1.38 1.4

2 _ B0 126
(9 3/4-1n) (33 3/4-in) (9 2/1-12)

1.8 ' 22.1 14.0

7.6 . 9.8

of £5-07 liters por escomd;
. vnen drilling thivugh

o0 5 por pecond. ‘the diapater
of particlss 15 mn. The TeIIMFIneft'

Wﬂ&&efmmm;uulmawmaammm_
qm,mmmmmwomm:wmmvmt.

] gaft and redium rocks in Well 132, with an
speed of 130 revolntions per minnbe,
axial load vas

tng capecity; iu hard emd
o, and the ospecity of
sloved dowvn 0 50 xevo 1

- as
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. Gront caxe ves 4nken by the crew at the begimning of drllling oyeratione.
During tho firat 20 minntes the b3t was operated under a load which did ’
" ‘not exoecd 7 tons, ‘el then ‘the 1086 ves increased 1o moymol. vl

Wkon dr4lling, the crew paid special attontion to the work oi' the bit.
Bits vere condllered worn out vhen thelr mechenical spesd dropped to
50 porcent of the initial speed in the sewo kind of rock. The foreman
and the orew decided that they shovld not let the bit:, wear down tc a point
wheve complete loos of mechanical speed resultod, because 1t ceuped consid-
oreble wagte of time and nocessitated further enlargamont of the well.

Adequate operation of drilling tubes and correct axial loals was
obtainsd by using a 6-inch weighted bass, 50 motors long; in aefidition
-inoh drilling tubos, 300 meters long, wore placed umler the oxtension.
Thopo drilling tutes were furthsr extorded with S-inch drilling tubes.
APter every 300 hours of operatiom, the tuboc wers inverted; the lower

.inch tubes were used on the top of the colunn anl the upper tubes at the
bottom. This prevented poasidle accidents with tubes. At regular
fnterveis the quality of argillacecous solution . wes checked on the epot,
apd the results verifiod in the laboratoxy.

Tho mechanical speed achioved, 1.38 meters per Lowr, mado 1t possiblo
to save 360 bours on the drilling operation. A considerable amount of
t4me wao goved by tne ovew through their uce of small machinery. Repalre
were Mo by the entire crew ard not by the mechanic alome, Foreman
Balabenov fomd that Gall'a ckains with & amel) pitoh veve wore efficiont
apd tholr vepairing was sesier. Ie hinsolf modernized the drill amd rotor.
vy arrenging sprocksts end chairs with & swall pitch. A8 a result, the
time smtmohaﬂnmplrﬂmcomﬁorabl reduced. As a result of
many years of working together,Fooman Bala{mov's arav p6t an exsmple
of parfact teamwork. (ecms of the drillers have worked sinoe 1939.)

The work of Foressn Enutov, as well ap the work of Foremon Alexsyev . -
an) Balabanov, is eonsplopous becausoe of the toohaologioal echievoment -
of actblerated drtlling spesd with lower pump capacity (e maxtmm of 27
1iters per seconi). In thie cese, the highes percentage of productive
time 18 veschod (90.6 perocut)., The tume of mechanical drilling - increased .
oonsidsradly (fram 42.8 percent for Foraran Aloxsyev to 92.6 pexcent
for Borenen Kmatov). conmmntu,rommwvemummmm%”jw
apoed. for rotary ardlling in Tuymaza.

Ammlysing his work, one may conoludo that his record apesis wore the - .-
rogult of: the well-crganized Stakhanovite work of the Arilling oxww; R
dyplication of foroed 4rilling operations; the abponoce of ocompijoationo
duning the work, the decresse of acolidenta Yy worting vitk adequato
olwsomﬂm,mmeawlmt@mmelhedmthabnby
assns of a veighted bages . e nintwm use of machinery: e rational
mmtmdthmeqw,mmemgimhbym

) Tt 15 necepeaXy to yuint cut that in Tuymeza the question of
ascelerated 4riliing 414 not arise spontanecusly. The movament was tieaiod
ty englnoers anl tsohnicians of tie Bashnoft’ Cambinog (Cormrede Simarev),
of the Trust (Comredes Nifantov and Repin), and of the 0ffice of Drilling
(Conrallos FPatyukesv, Maslov, Blepyen, Kuxyshev, ghenovich). At the start
of overy acvdelerated 4rilling rroject, soms now problen axose, the :
solutio: of vhich malo a better performenceposeiblo.

At (he samo time that rotery drilling wvas boing perfovted in Tuymaza,
operatiomp started with tirbine drilling. Quite yeoently: 4n the beginning
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" of 1947, this method, which had been interrupted in 1944, ves agein
applied. Sterting in May 1947 turbing drilling has beon govoloped on £ <
layge ocale. )

Tuxbine drilling inmnymzauaed.elayed by lack of: e pump unit
high yressures, aml good-quatity parts for pumps, incloidng self-
pecking pistons; powerful pump drives; high quality spare verts for turbine
ariils; qualifief turbine &ril) operators amd of mochanios. '

N1l these 4ifficulties were aurmounted when:
1, The Type US-1 pump, forming & pert of the Arilling unit UZM, the
Type ZIS-NG 30-32¢ PP, mede by the Fastory imeni Stalin, and the Type
R-20 punp wexe received; the "Forets" factory started to preduce good-
quality spexe parts for nueps, anl the leningrad Rubber-Engineering
. Fecstoxy moduced good self-paskizg pistons;

} 5. Powerful driving gears ard 290-kvw eolectric motors, mado by the
Teningroi "Blektrosila” Factory, wore received:

3. Qod-qna.l!.’tw gpare parts for turbine d:rilla wore recaived from
the Peotary imemi Molotov; end : ‘

_ 4. Workers froman experiepced shift, who had woxied on turbine
4rilling since 7 Fovambor 10k§, wore trafued as foremen.

Aftor the authorization of the State was ubtained in May 1947,
h:x‘b:mﬁrﬂlingbegantonlnyahkarominmma. }

Ono of tho Piret turbimo drilla, that vas used on Well 305 (Foreman
Bikbov, us “urbodrills for the firat time), bo@narﬂlinginthe
winter of 1647 with ZX5~-FG-30-320 puopa. It completed a depth a2 1,621
MﬁthaemmwdSﬁmMrawd?mm-mﬁ. This
was an aversge speel, acconding por drill
dmmwhmmwde.aﬁummhour.. Thios exceedsd
the mychenisal apeed of recond yotary drills but, wfortunately,
4noluled a high percentage of unproduotive time, due to poor essembly
of the prop Sremsowosi, \mmtmﬂovotkinemtingmm, ani
other ceusss de or. the Arilitng office workers.

At onother turdine Well Bl,bord\mprmreorussml
copitiona, 4rilling beganr on 21 June 2957 under the old tarbodrill
Toremen, Kupriyanov. nwWﬁWamﬂMforWaGf
£70 woters per Avill per month.

'mmﬂnmmtolwumnwam turbolir1ll bit, 15 3/4
m[sigwmnm-mm, and Trom 130 to 1,762 patoTs
n dspth vith 11 3/4-inch bits vith a gredual lowering of the 6-inch

1.0., in conformity with the cepztruciisa Flan.
woll ocxresponds sith the abom~mentivned
-in stTucturo. Tho driliing
frent used for retary drillse.

25 folloving basic emipment, wag recaived: Type 8-350 2-plece
with 200-kw eleotric molors nade by the “gleotrosila”
piant imeni 3chmidt.

~grede
was done by b inch turbodrills,
smord Molotov in 1046, these aYe stendard oquijment tor all well drilling.
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During the ontire drilling ojeration OLLY one pump, oporating et d normel R )
capacity of 34-35 liters per second, was weed. The second ump worksd GEL A
intermittently, during periods when the main pump was wder ropairg.
Selooction of bits wnu meds according to types of profile encountered ami in
conformity with geologicel amd technieal natuco of the rock pematrated.

mdﬁningou‘hfithcﬂomyarﬁmimwOfmchmzedeQuimﬂbanﬂ e

moasuring instruments. The avgilleccous golation ket & gpecific avity R 4
- of 1.23, yiscosity of 21 meconds, and mechantcal impurities 16167 not Lo
oxcosding 0.2-0.6 percant. Drilling was carried on froe 230G to 112
moters vith one 15 3/4-inch bit
manometric mwosoive of 50-60 atmosphores. To eliminnte Jorking and

S bownedng of whe tool, ‘he foreman instailed 25-moter extensions on the

R ER Turbolrill in the Pirst cutting operations. Tn the interval Yotweon 110
R and 696 meters, drilling was dons by ZIS-7 and 27-11 3/h-inch bits with

an axial lood of 10-12 tons and menametric ressure of 60-65 atmapheres.

s PRI N In this interval 11 bits were wvorn out, which repressntsd 53.3 meters

‘ , of driiling per bit. MIwmnixaomtimﬂtthmmnyh-
inch bits were perfermeld in the interval fram 696 to 796 moters, i.e., 1n
the hextest spociss of Hyachiovakiys and Podol'skiye formations, wthout

s v ¥ouched 15 tomp, When & depth of 728 meters was veached, the woll vas
; Py emmlmmmmmmuomwommam-mhmmmm .
S . lowered to 150 meters. Gmtmtmm,mthsminguptom_
' SR ‘ top of 1o well. The interval from 769 t0 1,000 moters wae Exrilled with
an axia) loed varying from 10 to 12 tome. Bocause of a considereble
m'dm(w&m),mfmwmm.
,wmgthnoutmtoegdouwuper_mmma
etmogphez's

L mmmmcmuspddmningmhmumdnrmgtbe
N e L rmtmwomtim,mmhm5hoursofvoﬂ1tdmppafo2 .
SRy : meters per hour. ﬁiamasigmltodiaeqntmmdriuingamulut o

. Bl The time loat by Foreman Byriyunov wag partly conpensated by an
s A : increces of apeed 1n lcwering aM 11fting ororntions anl by a greater

- 1 o ) mechanical spoewd. Ry - 't leftine the ZK,2F, and 715-8 bits wear out, +the

‘nocoaaity of enlaxcing the vell vea avcided. Bores had tc be

ougtunoted during the entire @rilling operation.

Owing to the guad quality of turbodrills, avallability e spare yarts
memmmwmchmecoftbO@avcmv,tm
turbodrill 444 not run ia1e at any time. The teahmical amd eccmomic
1exes obtafned for thig dr1ll are shown in Tadle 3. .
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Table 3

Well 133 Well 132 Vell &
Turbodrilled Rotor-drilled ‘Rotorsdrilled
: by ¥oreman
Intexso Eupriganov

Deyth of bars (m) 1,762 -
Diamdtercf TN shaft (4n) 1 3/k

Dwration of Grilling 79
(anys) :

Coxspsacinl gpeed 670
(n/ars1l fmo)

Techmical . 8ok

(m/a2r111 o)
Hocharloal

(z/pr)

opsxations

Work yor drilling
oporation (m)

Productive time
(%)

Machanioal

time (%)

Nechanical 4

T ttme ()

Pime of lowschig rod Yaising
© operettona (P

Time of lowsring and raising
operations (hr)

Tm;,loet ‘due to escilents
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122 hous spert ab Well 132. The beohanical speeds corresponied to 2 moters .
pex hour as compared to 1.1 moters at a lower rate of rotor revolutions.
] o ;

The conolusion yYesched by drillers on £ mecessity cf redusing the
rate of opeed of the bit in drilling very hard rock must be congidered! open
to question. '

The vesults of the woris of Foreman Kyriyamov'e crov are not accilental.
The crow of Orfiinary Poreman Bochkarev (drilling with a turbline fox tho
Pirst time) on Well 303 used stanfard UZTM oquizment and two US-1 pumps.
Thoy remclisd & depth of 1,466 reters in 68 drilling operations (mrojected
dapth, 1,640 moters ), Fifty-six dv{lling days were required, workirg with
incrensed axiel loed smounting to 22 tons, with an argillacecus solution
output of 36 1iters yor second, ani o menmetric pump pessure of about
90 atmospheres; 440 hours were spent in mechanical ér11ling at an eversge
mechanieel spoed of 3.3 moters per hour.

In oMder to discover tho maxtumm possibilities of yotary drilling in
Puymase, drddling vas begun on Well 102 by Foremsn Balsbanov; omd for
pirposos of camparison with turdins drilling, & furbine-drilled Vell 3
ves begun 500 meterc gumy by Foveman Emtov {boring o turbine-drilied
woll for the P45t time), To spite of the faot that boring bogen om Woll
82 B daya later, by the 3%9th day Foreman Emitov's cTow had overtalmn

aman B v'a. Morvover, it wvas significant thet at turbine ~drillad
Well %2 caly 48 hits were uséd up, whila st rotor-irilicd Well 102, 74
Dits wero used. This conclupively proves the adventege of tde turbine

Tn Jexuary 1947, Drilling Office No 2 of the Tugmazansft' Trust was
opnmmlxm‘hubimdrmwto&awtalofn. In the second axl
i quorters of the year,the situstion was as follows: four turbine

out of 11 operating in June, gix in July, eight in August anl
ilier. The yesuit vas an imrédiste and generel inoreace of
offfotincy in Office Bo 2. ' :

mmmnmgumwmwamemmwmmmlm
Bolov the planhed Tiguves; this averege wes 276.7 moters por drfll per
mﬁ;wofwwomwmmormicomemﬁ&s
wtexs po¢ dxill pox month.

Por the same pexiod the aversge speeld of the turbine drills of Office
To2 wao 415.8 poters por 4drill.

In the Tuymusaneft' Trust, the average mockanicel speed wae 1.25
moters pexr heur for rotor drilling and 2.1 toas per hour [ eio/ for
turbine arilling during the firct 8 months of 1947. During sans
period of time the crmmericel cpeed was reapeotively 323 metevs per
&xr11l, and 345 meters per drill (Teble 4).
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Crable b

Jen Teb Mer Ap Moy Jun Jul Aug  Averege

Aveyege drilling speed
Including turbine drilling 167 264 213 250 320 k39 392 380 323
{afariii/mo} : .

Average opeed of turbine
drille (m/arillfm) 387 3B 268 3@k 41 521 W8 539 1077

gpecial attention must be poid to the faoct that in rotary drilling,
record spoeds arve achisved by the most qualifisd foremsn anl wll-trained
oreus, whilo in twrbine drilling, high spoeds are reached even by foremen
ueing twbine drills for the first time. At the presont time 60 poxcent
of the work in Tugusze is dorvo with turbine drilis.

It ia eppevent from tho above that turbine drilling in the
Tuymazencft’ Truat showed higher efficiency indexss than rotary drilling,
using equivalent equimment unier similar geological comditions.

Thoreforo, sints the well-known exporient at Krasnokmmalk, the technical
ﬁommdmwgdmmarﬂmmbwnpmm. : .

n Tuymeze, &8 woll as in Evesnokemsk, the rational dovelopment of

mrtical turbive drilling nade 1t poasible to rea2d ths problen. of drdlling
of wolls by using the methol of in01ined,
great depth of vells and a relatively amall natwork rrovide

y tione for drilling groupe of wells; this 1s partinularly
{mportant in Taymeta viers getting up anl assembling drills ds very
d1ffioult in winter. There 48 reepon to delieve that in Tuymaza, Just as
4n Kramokeesk, speelacd turbins Arilitne of orientated wells will
surpass those achieveld for vertiocal wolls vhen operational methols are
worked cut. .

A ccunsil of the lseding érill foremen of the trusts cf Bashnuftexverredka,
Tehixbeynett’ , Ereanckamelnoft', end Kiuybyshowvneftorarvedia vas ecnvened :
by tis Minigtyy eni held in Ufa 25 and 26 Soptenber 1647, Sumarizing
ihs Teculta of the fast drilling compatition, nitiated . by the
myymees Stokhanovites, the coumoil pointed ovt that: A speed of 590
oTerE por woll wm&whmwm orewn dx1lling through
Devonisn formations and using damestic equiment. tthis spesd does not
necensorily the 1imit. Tho speel of turdins drilling ia
sonsiiarebly highor than that of rotxxy Gxr1l1ing Toproved industrial
tochnique, more yowerful drills, and bettor instruments, all remsults of
tho pontear peccantmotion of Soviet indugtry, mafe it possible to reach
the spoed -of 500 meters.

The higher specds achisved wore duo to the following comditions: .
drillers stullied nev techniques and applied them withont hesitatio=;
ol the teamvork of drilling orows, hoadod by Forezen Balobanov,
Alskooyav, Emtov, Rpriysnor, Hazavov, etc., real organizers of collective

The comeil decilod that the mejor tasks for the future were:

1. Digeeminetion of the results of th experiences soquired in fast

drilling to ell drilling crovs. Thia should incrocse the awrage drilling
mﬁtmmnemmfmtmwMMummmllmrm, ardl

- 10 -

AVreewTL TN M\
AT LAY SA 3. LT
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through serbonifercus strata to 700 meters.

2. Application of forced rotery drilling, and using the oquipment
. to ita mllut capacity by:

a. Increasing the speed of the rotor to 130 rovolutions per -
mimite wien stenierd equipment is used amd to 320vhenaPIRdrivinganu'
15 used .

b. Tnorsasing the apeed of the argilliacsous eolu'bion output
to ons moter per secord.

¢.. Using & weighted base to increamse the axial 1oad. on the bis,

3. Belection of cutting bits which would bo edequate for tho
various types of rocks.

v 4. Tuproving the control of the quality of the argillsceous
solnticn.

5, Hointenance of nroper working oom:ltions.
The effoctivensss of turdine &rﬂling, af'ter having veen proved
in Erasrolcmask, vad once wove proved in Tuymozumeft’ and Stavopol'peft’,

the principal Eastern regions. Further cpplication of this method
throughout the Eastern oil industry ia required.
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